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(54) EL DISPLAY DEVICE AND MANUFACTURING METHOD FOR THE SAME 

(57) Abstract: 

PURPOSE: An EL display device and a 
manufacturing method for the same are provided to 
display high-resolution image with a low-cost, and 
have high recognizability. 

CONSTITUTION: Pixels(l02) containing an EL 
element with a pixel electrode(1 05) connected to a 
TFT for current control(104) are set in array on a 
substrate, and on a counter substrate(1 1 0), a light- 
shield film is formed at a place corresponding to the 
edge of the pixels(102), and a color filter(113) at a 1 

place corresponding to the pixels(102). This light-shield film (1 1 2) makes the contour of the pixels clear, 
enabling a high-resolution image display. Further, since almost a whole production line for the liquid 
crystal display device can be diverted for the production of the EL display device, the capital investment is 
small reducing the total production cost. 
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Hfc, ^7] UW^KI 2)* *)* ^-i: SWfe 7]* 5Et *UU* £t 71*4) o-el^l*, *=- A l 4* 7l 
*4| «Afe St 4. ^-7) sH«li«Ki2)AS.fe, ^3 €-8- fl+tt ^"34*1 4-§-€ ^5= Stic)-, -g- » -a 

el €-4- K-S-ft ^4" «1£3) ^21^4 ai-^ ^.o.^. ^4 ^^.©afe aj-s). 

, €4 -gul-sq., afe -ihh ^S> ^ffnKSiOxNy)^- 2}*lt>4. 

a>71 H|«l A^(i2)o)l TFT 3£t EL ArM 7]^ *14» ^1^7) 3)81) <#7] TFT^l^ tf^W^lTl 3$ 

« 7l¥*+«Wfc 3W -fi-344. ^71 <g nj-4 <H=d -§-^1 ^4 -t- &4. 

o]£ -BaH^a^, 27fl-<q TFT7> 5>i+ft) SVi^l *¥¥14-. TFT(201)-fr £.4M4t, " i^-§- TFT" 4 

^)oj ^<8«fca, TFT(202)t #7l EL A;fc# *St 44 3* ?H?*H-§- 5»*|<«1 

Sfe " TFT" 4 3,'H)4 «r*JtVt).. 6]!: 27fl^ TFT (201.202)fe TFT?. *))?.34. 

^•71 n^fl^^ TFT-fe p*IN$ TFTJ2.4 Jisf o]*Z.* #y] nfl-g-i, <$v) n^fl^^ TFTt 

* 913., <&S] ^« ^-§-"S- ^ Jtl4. Ci VI, ^71 p^fl^^ TFT 3Lt\. Q± 3.7] 2] <$7] TFTS f-*fl 

*«■ ^ S^l^S) -frJt ^2)^1 *7>*|-7l nfl^ri, ^71 nJfla^l TFT* *7l ^^-^1 

<^-g- TFTS. A)-|-S>t uV^^t)-. 



^71 p*1)^ TFTfe i^cfl, $ ?B3l<H^ ^<8«»1 ^2 ">7)Al7)X| §2. OFF ^-fr 

2Sr4 ^7) p^l)^^ TFT7f ^71 A^n'-§- TFT IF.fe- #ir*H-g- TFT?. 4"§-S)^ ^ 

S)5a4. * ^i^i. * ^ « OFF *dit&2). *^1> S^^^r, A>7) ?2:°fl «17^* LDD ^ 

*mh°3.*l $7] TFT<>l)AiS. $J4. «*bH, 44- a 4© -*7l 4^ 2.^ TF 

T7>a> 7 ) TFT?. «1^-<H^4^- 



ne)4, -g- ^. 7 ] TFT ^ Aj- 7 | ^^|o)4 TFT7> n^^^ TFTS. ^ 4.3. Sf^sqfe oj^ 

t). ^7) ifl^^ TFT a/St- *7l ^#^1)<H4- TFTS.A-) -8-71 psflii^ TFTS A}-§-t ^t)-. 

^7) AO|^j.g. X FT(201)4r 4ii $3(13), Hisfl^l «8^(14),LDD (15a-15d)4 ^^(16) S 

^H^^^ ^^(17a^ 17b)i-£th4t%^f-, ^°lS^t!^(18),7l)o|E^=.( 19a ni 19b ) | ^ 1 ^?V^^^( 

20), ii a|)Aj(21), ^ Hfl43(22)-fr -7"14£* ^^^.4. 



SE*. £ 3A ^ S. 3Bi £A)* 44 ^ TflojE ^q-(ig a £ 19b)-fr (*7] >I|*1S ^^(19a $ 19b)J£4 H 
* ?it) 4^ ^=lt- TIMS Hfi-H(2ii)ofl ^q«fl ^j:*^ ^i-^^s. ^^^s.^, 2-?-7il 

ols £ 4, 5^4, Aj. 7 ) 2 ^ Tflois u> 0 ^4 ) 3 ^ ^ois ^2i4 ^4 di^ 4-f 7H«1H 

27l) o)#si <g^^ x«*H? t 1 ^* ^2:)* ol-g-^t 5J<^1 7Fr44 ^7l 4^ >n 

OFF ^ v ^7l^c|| 37)1 -?}-3 o1-4 ^»fl 4S^, OFF ^^-1- S^r ^^n 1 ^7-Kr 4> 

7) si-ia) ifl^j dt7).(20i)«l| W 4^ n^ft TiH^thAS-H aj^i ^. 5^4. 
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5&4. -*7l T 1 ^* 4*14^ 4-£*fl4.°-5. ^44- <=>l5i^: 43 >8 4^4, 43^ 4^*114, 5E*r 

*}(M)?t^ #5LX\]n°4 ^5L 44. <H«)$ 4421 5L#4i 47) 7\W- £4, W ±^ Hfl4, S^r 47l — 

4-M, i^^-g- TFT(20lH^, 47l LDD ^^(15a-15d)°l *f]*l5H <*7| TiHS. 44Q9a $ 19b)4 ^ 
4*1*1 $4- 4afe OFF 31444 4^171^1 H7)| 

471 off *i44-a- ^^i?i7i $is)H-t-, 471 *ii4 ^ ^4 471 ldd ^ah^ *im %*a 

4$}# ^44 £±= «KE*llf^5L 4^31 TflolH ^.g-o! oly^^ afl^fe ?H 44344. 

Sl$, ^ 711 °H-2l Tfl^lS 4^4 ^ 4^ 7)]olH ^£2] 34, ^71 *flg ^Aj °§^-i- A>oHl Ufl*l^ 31 4£2} 
*£t ^7) OFF 4*&-S- 4^1 5.3^014. 

44 44 tf 7 | 4? /IMS TFT1 . 47) ifl^J ^4(201)51 °|44<L5L4 44 

OFF 4444 £fe iflU diTl-71- 4«*. 4 &4. 44*1, 4?1 44*lH4 TFT^l Tflols 4**. *3H **i 
4:3.4711*1 10-18925251 i 2<»fl SLA]^ ^sflAlEjs. jQ&ifyx] QjLSL (4^3 TEV d l 1 9«fl^l 4^4 4-5-$ 4<>1 1 S4 ; *1 
) ^444 ^ ^ c >. 

oH.^l #4*H-8-TFT(202)fe $9(31). ^^(32), LDD $3(33) 4 *114 ^Aj $^(34)4 X4 

4^r «4*, 7ll°lH 4"??4(18), t)HH #4(35), ^| 1 *rt*«*r(20), ±+ Hfl4(36), ^ H^t! "114(37)4 4 
^14^4 3^34. til-Sj., ojAja 7)| 61 e ^^(35)-& 4<a Tfl^lFi 4a# 2*lth 4^ ?IMJi. 7V^ 4£ &4 



£ 2«| £a14 44 44 ^.y] ^3)4 TFT ^1 ^efl<?!4 47l 44*H°14 TFT°ll "S^€4. °1« a4 -7^H-^5- ^ 
^4^, ^71 tH<>1M ^l^-(35)^r $7] HiSfl*! Bfl*j(22)(" »fl " <=>1431i f-*fl ^7l i41^-8- TFT(20 

1)21 # 7 i gqcuH alalia ^^1^4 3^r°l, W m)-a(36)^ 4^(212)<i ^^^4. 

^S-71 ^i^H-§- TFT(202)^- ^-71 EL A^(203)S. ^2l ^0^5:3. ^ol4. 3.5)4, ^71 

EL ^2-1 7l^^l .^14* ^ &4^ ^Va* al^tfliid, ^ ^?-l #if$ 1 = 711 4^r ^-^ 4^1^1 **H}. ^4 
^i, ^^-^H-g- TFT(202)^r i£r ^l*>7l 21^^^, n ^ol( L )» zJtII ^7]) 

4^ 5 6 1 4^*V4. ^7} ^ ^»l(L)fe 0.5-2/an(4^*>7l-^, 1-1.5/^)71- 5)^4 ^7fl^4. 

^#4 * ^, £ 9ofl £Al4 44 ^-o], Aj-71 i^^-g- TFT21 ^71 *H Ll(Ll = "Lla+Llb) n ^ 

^ % W1-& 4^-4 Q 0 ) -M^sl^r 5!<>1 4#*]44: 4, Wl^- 0.1-5/^(224^,°-^, 0.5-2/«)<'1j1; W2fe 0.5 
-lO/anCH^ 2 ! °-3.^, 2-5 j am)'»lji; L1^8r 0.2-18^(^^-2.^, 2-15^m)°H; L2^ l-50^n(2J4^ °.S.^, 10 
-30/aiW4. asm. u ^€: ^4 t-^HI 4^s1^t- ^b4. 

471 i21^1 TFK201H 471 LDD ^^21 ^6l(^-)-t-(^) 0.5-3.5/MnCa4^^.St-. 2.0-2.5/an)°flAi ^ 

m. 

SL2°1| 2.a)^ 47I EL 5.A)^|fe, 47I LDD ^2^(33)01 47] ^^H-S- TFT(202)4 47) H^<Q ^2^(32)44 
71 $H ^2^(34)4' i l 0 fl ^m., -*7l LDD ^(33)21 ^7>47l 7fl«lS. ^2i4(18)^r f-Sfl #7] 7\\°]S. 

^q-(35)^«ll *a.h a 4^14 2j-^ 4^r 



471 7i47lH-g- TFT(202)fe- ^.4# 471 EL £.^(203)^1 ^£±3-^, 47l EL A^oflA^ 44451, °14 f- 
aH, Tfla(KW) saI* 4««V7l ^isfl 471 ^1°R>4. »lf fl^, 47l 447h ** nfl » 7fl^°l- 0 -l 

o_2. 9J4 ^(deterioration)-* 4^1471 -?14 tfl«bfr Tr^«fl4 ^4- ^4, 47l ^^H4 TFT(202)1- 4 
i=Ai^ 05.^ ^^^01 jlaIs)^. ^ OFF ^43:4 4«fl 44^3 ^"fl^ SLaIs)^ %*] 4^5) 

<H, 7j4^j ^-s4^H2i 44:4 4^ s-^l^ 0 ! 4^^4. 4^, 47) OFF ^MWt- 1^44. 
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#7l 5 tH^H 0 ! ^^s. °}4 144 444°i #7| LDD 3*H #71 »l«ls 344 =f-sj\ «1* 3:4*1 

°1 5-?-£ 43^4. ^34, #7l 4*11 LDD °J«H #7) 7W- 5^4 -$7] OFF 5*5* *7^. 44 

4, 4 4^* #7l LDD <8«H #7l Tfl^lS 444 ^S44 »Jr.Jt #4 LDD <§aH 43?- »H44^ 4*4 
«- *J*«-.2.3.4, #4 ft ?fl2H4 44$ « #4 OFF 4*44 444 *>115* 444* 



*1 3*, #71 7)W5 444 *3l£]* LDD <844 5*1* 0.1-3M444471S*, 0.3-1.5jan)7> 4^4 45 
1 -T-£ &4. 44, 57| *4 5*|7l M° 44 7]$ 45* -^7^|-t- 44, #7| ^-tj 5*|7j- 4?- # 
*1* *44 344 * 44. 4$-©l, #71 7JMH 444 f4J3* &* #71 LDD *J*34 ^ol^ l.0-3.5^m(a>#^ 
1.5-2.0^n)7> ^ **4. *J4, ol ^o] 7 > vf? 54 *g-4 4*7> * &* S>«d, #71 

3*17} 4* #0.4, ^71 OFF 4*5* **4 54z4 ^ 84. 



444 #71 -7^*1)4, 7H *54 #71 TlMB 4^*1 #71 LDD 434 ?-53* I^H 44)sU, 444, aa| 

* ^j^i* #7i ^^51(31)4 471 m n$ *j*i(34)4*H *^°Wfe 4 €4. 7ii5H(44)-i* ## 

#71 4**H* TFTofl-M **J4 #4-?-3. *1*44 #71 LDD *J3* #7l 2.^5 *J2H ^34 4*1)4 ^ 



** 7>*4 4*5* *7>4 54* 43*14 #71 4**H4 TFT(202)(4*4*M j2.fe, 50-100mn*l 31, c) 
4*447l3.fe. 60-80nn<g)4 #7l 4^*3 4 *4(*4 *l)5 3«*4 *444* 5*1 £4*14 4 

. 44*11, #71 i$l5* TFT(201)S) 3*. OFF 4*4* 4:£444i:- 43*114 JiL4, #7l 44*H* TFT(202 
)(b>^^/1s.^, 20-50nm*l31, 3 44344^*. 25-40nm*J)2l -*yl ^#5] #7l <g 

^sl ^^171^ 5*1 .f:4*H4. 



#S ^(41)^- 10nm-lA«i(MV^*l-7lSfe, 200nm- 500^1)4 7l ^ ^ 51^- ^ 1 iflAHol^^. 4^ 

^4. #71 4 1 aflAlUilol^^^ #2]^- ^^4 6 1 ^ $14(^*1, #i €4 #el€-^ 

I£ir ^4 #Hl^4 6 l 4^#). #71 * 1 ^AlBflol^efl ^ E L^*1 ^ S# #4*>7| <S «M 

71** ^IR^ 5*1 £4 21 «1 4 



#71 1 »J# 71** 44^1* 4^1* R(*i), C(44i) * N(^)^^ *MH 44^1 €i AK^n] 

*■), Si(#5l#) « PCJD^i^l ^^iS 2H5= 444 «A* #*4* ^°i4* £#$4. H«tfl, ^"1* ^4^- 
, W(M ±3.\Z, ^4 ^f-nl^(AbcNy); ^^1^ 441", *-3-t-, 44 #Bl^(SixCy); ^slS- ^4*. ^4^1*. 
S.*, ^4 #Bl^((SixNy); #i ^4*. ^4*1 «-S*, ^4 #£(BxNy); S #rt ?J4§, S4 #^ 

(BxPy) t 4-1-4 -t- &4. 4**1, ^°1^ #4#, «J4^A5.t-, ^^l-H-(AlxOy)* 20 Wm-1K-14 € 3 
7>4^, 44^14 44 6 ^ °J14. 4^4 #4*1H, x ^ yfe <g 6 14 ^^7> * ^ 



S4, #71 44£* s& 4* €4i4 544 S14. ifltfl, #7l 44 IHHtH ^-7>f>o.s.4 44^4 4 
^^(AJNxOy)* 4*4 5i** *^««4 44. #7l #454 4^14*lH, x H y^ 4421 oj^ Pl ^^oj^. 
*45fl 4 44. 

ol^ofl, t44 *>l| ^MH ^-7fli 62-90260*11 7^1^ a>*^ ^ $J14. Si, Al, N. 0, Hlfe M(M* 

^»1S 4|E4r ^^21 4 44^14713.*, Ce(^-#), Yb(«>Hs4). Sm(444), Er(Hafl-), Y(<>lH4), La 
(44), Gd(7>*e|-fe-), Dy(cl^iS-4), % Nd<mi^*)*«l>l ^<H^ 443 4*4 4°i4* 4 

*«Hf 5-^- 71*44. 
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ZL 44^, 444*^ ^ £ - 444*H ^o} Q^g. #44* 444*H°fl 7>44 # 

44 4* 4)4 44 4^44 444* 4^ 7>*44. 4# 4* nfl-f ** £ 45L44 3 444-^4 "II 

*a4444-. 

444, 44, 444 ^ 44 4*# 4* #4^ *44 4444 a}£ 7>*44 4-44;e, 4# ^ ^32. 
4(SixNy) iiife 4444 44*4(Si0xNy)# 4*44* ."Sl^^ t^-. 44 44 44*4(SixNy) Si* 44 
44 44*4(SiOxNy)<>l|4 x 4 y* 44 <g<i] <q ^^o]c}. 

47l 711 1 ^H444(41)4°ll*, xll 2 *4444(42)(444444 4^4514)4 zj-zj-s] TFT* 95 

, ^2-<H] 44, *7l TFTi -4*1) 444 ¥3 ^4#4 44444- 44 7)1 2 *4444(42) °.-3.*, *7l 4444 4 
4^4^, §444^, §444^, 4=144 BCB(4S44#3L44)*4 4-8-* ^ Si4. #€-, 444 *!44 #3 
4 444* 4 44#*4 444 ^ 44. 

471 7il 2 *?V444(42)# **fl 471 TFTi 4*11 4714 *4 *4#4 444* nil 4- f -fi-44. 44 44 43 
*4«H 444 44 el** 44 44 nfl^ofl, 44 *4 *^#4 44 a^g. o>7]4^ <t 5a4. 444, 4 
*§4 3441 44 EL** 7 r *4 4 4*1 4444 4»H4*, 44 4.^. 444 $444^1 443- *4# 4*34* 3 
4 44444. 

£4 *£ 4s 434 44 444* 4*4 4* 244-2-SL 444 4^ 44(44 el 44i *f)44)# 44 
44. 44 4i 44(43)4, 44 4| 2 #4444(42) 4 44 4 i ifl4«W44(4i)<1 ^4 ^ (7^4)4 44 
€ 4.44 144 7f)*4°fl ^j-71 44*114* TFT(202)4 Hsfl^i «fl^a(37)<=>fl 444-^-4 $444. 

5-i0nm4 **H# z>* §*iL=4 444* *4 41H1 44 44 t}± 44(43)4°fl 444 441(44)3.4 14 
44. 44 §4^4 444* 44445, 444, =l 4^1 7> 4* *4*3, 4471- 44 EL*AiL *# 4 44. 
44 §*5.ii4 4444 42-44 *4| 4444 44 3*<H|i, 4<S4* 4444 £*4. 



•14 44 el4(45)4 1444- 4 444 44^14*. §44 444 44 #44 ^4 4<t* **fl 14 
€4. 44 *44 #42 44 1-44 4°J4 44 #4-£4 4#€ 4 44. 44, 4 44i4 : fe 4H 4444 44 
EL4(45)As< 4*4445:., $7) 4444 4*4** ?.* 4*44 444* 44 4* 44 

Jl44 711*44. 44 1-44 4°J4 44 -g-^4 4444, ?-4 4*°)] 4*11 ^44 4 44 44 -g-^4 444* 
44 44444. 44 5*^ 4^* 4444. 4a 44 #44 *7fl4-4., 44 EL*4 ^444 ^14 44 4 
4 #4* 44 47H4 *^4aL -4-71 #4 *7H^ s*^44 "ll*^, ^ 7 ]i 44 #4* Tfl -g-^ ^ 5a4 



4 4^^14 444 4 4* 4444 §44 4°d4 44 #4* -54444143! 443KPPV) 44 §444 44S 
(PVK) 4<y, 4444iL^ 4«y 44 4* 5 44 444 £444. 44 444 434 44 #1S. 44 4*4, 4 
44, 4?" 4*4 HI* ^ 4^*4 ^444 444*, 44 44 #4* §44 4^*4 (polymer precursor) ^ 
ell?. 5144 444 44. 44 444 434 44 »4-?- 444-^-4 4^i4 144(«il4 5 8)4 44. 



4«- ^-4 *414^ 4^44, 4444 4^4 ^^144 711*4-4 44 44 §44 4°d4 44 44^-4, "B4 * 
7B **l *¥. ^-7flsg 8-96959 £* 9-6377041 711-44 #4*4 444 *r 44. i4cfl, PVK(§444 44#), 
Bu-PBD(2-(4'-34 44^l , d)-5-(4" -44^14)-l,3,4-44444*), 2444 6, DCM 1(4-4444^^1 
4^!-2-i«.-6-p-44 Ii ll4 44^44-411-444), TPB(tHs4 414 444<*S), 4 NileRed* 1,2-444 
s.si4°ll 4*1144 444 #44 444 4 44. 44 #44 -¥41* 30-i50mn(44444s.*, 40-i00nm)4 
42-4 444 4 44. 44 ^* 4**^4, §444« 4^^-5.12. 444^4 7>14* §44 4* #14 § 
4*flE4 44h?.4-2-^]44 44^4. 44 ^* 4**4 *?f)* 30-100^1(444445.*, 40-80nm)4 4-'?-4 
44* 4- 44. 
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444 #4 $214 4H4 *7l #4*, liS **fl*l* -g-^^ofl «7>th«.S*l ^ 2.4°1 -fro] 

47l] <r 51 71 nfl^ofl, ^44*31 -8-51*^. tll^, 4^i*1 #4 t^H 4<B4 *7l # 

#7) EL <§#4*l4. 7-1 -g:7>.Efoj^ o. 7] o^tg °. 7 ] WW*. * fl4. 4 

44 #4 ELf* -¥-71 ^ 5S14. 

££4 44 £4 * 44 #4 w<%>-£ $n 444 * 4* <*W 444 3H4. 



#7] EL/tK45H *§444, 4£-*l # ** 4X1 444* 42-4 *IW 71^1 tflyldHH #4 *!*Jt** 
44444. #4 EL** ^ 44^1 # E* #£3. ^1*51 -U>n 1S>^ 7>^^°1 5A4 nfll-oil, 4* o]^ 

* #4 EL#4 t$4X\ 7>^^r $ £4 *M44 0 1= 44- «Wtfl, 424 *l£ tfl7], 7d2.4 4-S* tfl7l*4 4444 

4. 4* 3*1 ^ 7><i(»iM7j) 7)$i&. ^44i «H44* #4 aj-^sjoi 

, #7| i^l^H ^isj^rf. 



#4 EL#(45)4 HMAS. 444 #71 *H 2 5))A)ufl6l^B)-(47) ) ^ « ^ E^°.3_ ^3 <g^(46)4 

^44. £ -^T-i »ih^, Aj-7} ^(47)* #4 4-1-4 443 44-&S. 4^44 £44-!^- ^444. 4* 4 

4 4-1-4 #4 44(46H ^E Sa4. #7] ^ 2 tffl4»fl 4 44(47) 0.3*1, 10nm-l//m(a}44443*, 200- 

5O0»)4 ^» 4* 44 44*44 4*4 ^ $14. 

#71 EL** 4£4 44 £4 4°D 4444 *fl*"4 #71 °cH-(46) ^ #4 7?1 2 3B4»fl444(47)* 7}**V $ # 

* *e(h|4447|3* ( -8*414 120TC4^4 *£• 4SIH »H44t- 34 44444. 444, Wa4 CVD 4<£ 

. 4? *4 4£, E* 2-f ^(^^ 3^1) 7)^.01 Aj-y] t). ^Aj^. H>%V3l^ ylftol^ol ^ jfll^. 



#71 tfl^7l#(48)£- ^4 «!4a. iss|i 71^34 ^ ^.s.^. h()ai?14. * SAH^Mte, -frsl 7l*»l 44 
^^71^(48) IS 4-S-44. 4^0], a>71 cfl*J=7M(48)* ^ s c]+6\Q SpJ-^(49a ^ 4 

9b), 5S ^4, 4^ £^ ^4 *i|£7V€44 <>1^4^! «H «4(50)* ^144. 6 1« *W4(49a 91 49b)* 

#71 4^ 44(43)3} zl o]^ jij-i *^M4 4^t* *=il45.4 "H444. 6 H, #7l ^>#4(49a 49b)* #4 
«>#^-4 4* 4?-^» 444* *b144. <a* 4*1 *i ^-7flsi 9-H8066i 7^1^ 5i4 4* 41- 
*«4 #4 42:>ils. 4-g-ii 4= cj^-oi, ^ 33 ^(so)fe #4 ^(102)^1 ifl-§-4* fl*H4 ^444 



AJ. 7 | ««E|W 7|#* «J-?-7fl(£A|A|Sf)ol| A|«t) AJ-71 Cl| ^=7| ^-(48)0)1 JMM4 4^1 ^4(5l)-§- ^#44. * 

#4°)l^4, #71 ^sfl ?4* 4s* 71*13. *444. ■§■*, 4^4 4^15 #4 ^4(5i)i m]*fc= 
7>V44. 

* i4* #71 EL JLA1#*1* 4^i4^1 71 ^ 44 45- 4* 4* 471 TFT71 ufllS]*, Jf. 2ofl E 
44 44 4* 4^3 t'hI^. iL4 ^S. *&*1 ^-* OFF sifUJte 

4* #4 TFT, ^ S3: ?fliil<4^1 ^"S^l 44*W ^* #4 4471H* tft* 4^°fl ^444. 4 

44, ^ ««#SL5l j£Al^ ^ ^ ^ EL i£4#47f ^ 544. 

L44i U 

* 4<4°-l 4^Hl-i-* £ 4AM14 5- 6C» 4^44 4^47ls 4^4-4. #7l 4^421 ^44°fl %44 ^i 1 ^ 
^is.44 tft» ^4°fl ^H 6 ! 4^4 4 a 14. 4^si ^-*3)-i- #7l i 1 * ^4 7l* 

4 CMOS $ 3-71- Jr.4€4. 
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•f 2 4A<H| 44 *B) 7l4(300)$H 300nm^ HH^*K301)«1 nHJ€4. -^H 1*1 

4*r,^ v 7l tfH^4(301).2.S.;-1 #*€ *U*--tfel**H 3*€4. #7l -fh3 7m(300)3!>^#«V^ 4°)l*r 10-25 
wt%^ ##SK± -fr3*K. 

n -WIS, # 7 } ti)lo]i^(300)2l 2. 2i S.a]^|. # 7 1 *fl 1 BflAlufl 01^^(41)4 -fj-A>$. ol+o]jg 

^34* £4*1*14. ^71 TFT-fe, ^ $3 ^-ff-g. ^ ^ #7l "fll^ £* «vfl 

4?l7l flfl. 7>^tV « i^fc 3*H 1 #4 71** Sfe 134* *I|**Br ?H SL4*M4. 

4*2-3., -?4^ ^4 ig-igofl #yl u)]ol^(301)^ofl 50bi „^ £ fe a]^*] -fl?5j«nK£Al^^)ol 

44. °13$ <r*l* ^ 71 ^sl^ofl 4^*1*1 €-8.^ fljl, JX^M Bl^iS t 1 ^* i#4^ *J£«fl^-(«l^^ 

# 4£*fl4* Iff) 11 ]^ a 44=- -ej-61 4,3= 514. g:$, h]^^ #ei^ TflSTz^-^ ^ n^*! 

^^-SHr 4t ^-V-AlW A>-§-^ 413?. &4. 6}^, #71 Uj-Sl f4|fe 20-lOOimAS. ^€ &4. 
3« 4*, #71 #ii)i^4* .^xl^ #^o)l ^JSl-sM #4f*4(302)(" 43-11 #^3-4" J£tt 

« «*na«i*^" *i4 344 ^#«i-7fl €4. 47ii±s *i*4 1 344, *W4* 6 i*4 <h^ 4^4 

, m 2]^# ^ 444^ 434 4^ ±S £v<1144. 33* "S^S* XeCl 7l^(|* #*4 

t- «Qa14 «M*i-S- °]**M <8*H H4 4-^44. 

4<S ^S. 4^ 4* 44- 0 -l ^Alr»] ^JolTS] #4*1 #aH1 16fl^ AVfrjr^^V, ##^Sl 3H4 #4«1 A>-§- 

€ ^£ 5iu, $4 #* 444 4s* 44 4 34 4* ^-si «<i*h ^i 6 i^ ^-<a 6 i 4*« ^ sa-a-t- ^ 



^.AJA]^ 10))/.^, Hl^-, #71 TFT-2] %#%Ojt^ #71 #El^^l A>-g-5l^^>, U]^^ #£l€-^* #"8-^ 

3£ 7V*«Vc}. J£^, #71 OFF *A7> Si* 34-°fl*r #7| «H3 #2l^°fl ^Sfl #7l ^^-§- 

TFTS1 t^#* ^ #71 ^HlC-^H] ^71 ^-f r ^lH-§- TFT-21 ^^^* t ^ 5a^. ; ^ 

71 «H€ ^2l^°fl^fe ?fl2H *»1*3^7> ^7| ««5cfl ^dfl-71- ^A] *SaL, #7l ±5. -8-°l*Ml ^ 

««^>d. #*t7\ *S^1 #71 Ul^ #Bl€^, 51 ^71- -S-ol*>7ll #71 ^^Aj 

^^4*^1 t 1 ^* 5614. 



4*^5., S. 4Bi 44 ^-of, 130nm2l ^1* ^ #5} #e)s^s. ^u]*}^ # 7 1 ^.^aj #^s^( 30 2)^ 

^^^•(303)01 ^^q-. °1 S.3LV1-51 ^1^ 100-200nm(i^^as|«f7lS.fe, 130-170nm).sL #«)€ 514 

#7| Bfo| #sis.-g- thfi-^ ^"l #-§-€ -t-S. #71 iLs4(303)^, «-<r# 

« 7H #71 ^^Aj -tJe)^>ol «i^n>e| ^ ®SL^ W$5L, #7l *J£ i^°l 7>^4 

4-B", #71 ^X4(303)^H|^ 511^1 4^3(304a ^ 304b)7f ^#^.11, 5=.^** Jf-^SRr S 
i(°l*fe, " S-C-S- 4 ^%)7l- ^7| ^rf. ^ 7 |-i:i 15^<H1 Hit^ AS-n^ €±S 

SB«1 Wa«l S#*s|5i, 91°) ix io 18 €7f/ cm 3 s] ±ssL »s^b> £^ #^^1 4-8-^* -fr^«il»> ^4 

. tt*. S^sl 4-§-€ ^S- 5H4. 

Sl^-S^* #/l -f44i7l- 1-^1- ^^(305 S 306)°fl t^C-^ Sl^Ms.. W ^^(30 

5 ^! 306)^8: #7l ?-^oll SWI 2X 10 16 -5X 10 19 €4/cm 3 («<ft^ 5x 10 17 -5x 10 ls €4/cm 3 )-°-l *HS. 



4*^5., H. 4Ci £Al€ 44 #7l a.J:4-(303)°l ^llTlElaL. ^7f^ ^7]*5.^ 15 %#3>7l- 
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44. *«JW 4*14 44^ 4^4 44-?-JL4 ^ 5U44, <ti*H 444 3144 *<ti*l i£*H 

4*i| 4*844. **. 1^ ^ HMM 49|A]n| 4 £4 4f- 444 6^ Ht,W 7 } s.* 44S 4 

jf. 54.U, 444 4444 A>-§-oq tn«H *l|44 4 ^Afe £4. :aa)4 434 47I 3j7}4 44# 44i* %4*H*1te 
til saa, 3144 #^4 3*>fe -87) 444 44-^44 4*fl44 °il44 4 8 34fe- 40} 44344. 4 

7} 444 £Afe *)1<H*H 47) Ji:i:4(303)iL5L 444 4S. 44* -fi-^4 



E)|o|^| 3g-4«q 44 444 4444 4 A|t!- 4447f 444 4"5L ^7| 7|44 1 444 

3L^^ 4447> * 444 4*i| ^fl* *Hfc. 4= 450-5501C°fH 4 44* 4*84^ 44 4^44"4". 

44 *£« 44(305 53 306)21 44 <844-4 444, 4, 44 *£«■ 44(305 4 306)*} ^44444 
44 n*§ 4^4 ^7>5)^ 4£- 44£ 4 4344 444 *4€4. 44£ 44 TFT71- 444 444fe 4 

344 47| LDD 444 A> 7 | *H4 44 $444 4* 4&4 444 ^444£ 44 4444. 

a. 4*°~sL, £. 4D4 i43 44 44, 4?1 444 44-£44 44-2-4 4#4 W^jL, -fl-SL^W 4-£*H4(307 
-3i0)(4*fe " 44#" )4 4444. 

^ts)jl ( Si 4E4 514^ 44 #o], 7 )MS 444(311)4 *§444 -*7l 44^(307-310)4 4fe4. 10-200nm( 
«MM*7l£fe, 50-150mn)4 ^f41» ^ 444? 4* 4444 -84 7lMB 444(311)i>.3. 4**. 4*2* 44. 
4°d4 ^2 £fe 4^ 4^:7} 4*€ 45. 44. i ionm4 3Hr 4444 44-&4M a>-8-^4. 



■-J.3-, 200-400nin2l ^-^4^. ^^S}-^^ TflolS 44(312-316)^- ^444. 7fl4S 4 

^(312-316)4 444 ^l^H(taper)4^^ -& 4^^1^1fe, 47] Tll^lM 44 * 5L4 ^ 

#47] 451] 471 ?1M 5 44"fl 4712] o.s ^44^ «D4( 6 14fe, " tH^e u|^« ^4 ^4)^ 43. 4= ^.45. ^ 
444. °1» Ji^ 4*113iL£. 4^44, 44 t\]°)E. h!I4^ 471 tIMS ^^^-4 T*t 4*** Sfe ^^s. o)f-4 
44. 444, #7] 'IMS ^d4-§-^sfe ^§44 7144^11 «fl^fe 44 d l A]-g-=lfe 4 3 9, 44 7l]*ls »I14^ A 
4 44 mi4 444 **Xk 'r #4s. ^4^14'il- ^^tb 3444 **t-4-. 47I ^©is 44 4 4 
4 tII^Pl b)144 4°J4 ^44 JS4. 



b14, -»7l Tfloie 4401 4^4 £44«.s 44^.4 4c] 4£, 4^4 3-f , ^4 4°m 44^- 4«« ^ >B ol4^l 
4^.5 344^- ^4£r 54 ">4444. 44 7fl4M 4^4 4«il 4^ £4 f^i£ 4-8-4 71-444. ^ 
44, 7>#4 71-^-44 *fl^fe *4, H4 Y^iSt, 2^n ^£4 4-?! 5l44€ 4 4^ #^4 44 
4v- 44 4^-444 4^*114 44. 



444 o^.^, 444(Ta), 44-4(Ti), *el jnffl(Mo), ^i4(W), =t*(Cr). 55 44-E(Si)4 4^4 Q±3. 44 
44 4, #7) «is 4444 44#^ v ( < a'LM- c, -5.^, 44 €-444, 44 ^^€4, s=-fe 44 4444), ^4 4 
i-14 4444 4?4Cy44^.S.fe-. Mo-W 4^, Mo-Ta 44), 31- 47] 4^3. 014014 444(4 

44^-S.fe, 44 4i"fl4 £fe ^-4 44^4)4 4-1-4 4 44. -84 4*£ v*^ 4 Sfe q^-jLS. a>44. 
4£ 44. 



4 44°H4, 50nm 4fe 44 4^4(WN)44 350nm ^4* 4fe- 4^4(W)4^.s. 4444 4444 4 
444. 44-& <M4H ^4 4«fl «r£ SJ4-. Xe, Ne44 *44 4^71- ^44^ 7l-is4 47>44. i 
sai^ 44 44 44^44(fiim P ccUng)4 44§ 4 £4. 

47| tII^IB 44(313 4 316)4 °I4 4444 444 ^4(305 4 306)4 ^44 ^44^-4. 44 /1I4S. 
444(311)4 -84 7114S 44(313 4 316)444 "11444. 44$ 444tt 4t-4 7)MH 44* Sfe LDD 4 
44 €4. 
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i 5A4i ^44 «>4 44, 4^(44 i hh^ *m 4-§-^)^ 4^34 471 tims ^q-o 

12-316)421 ^7l^f^o.i ^7}44. #7l 4^4 $7}fe, #7l -4£* ^(305 53 306)21 1/10-1 

44 ^.(ttlft^Aj?., 1/4-1/321 4^4 ^4(317-323)011 44 $ 7*5^-4 ?.444- 4*1, IX 1 

0 16 -5X10 18 €^/cm 3 (^^.*S.^, 3X 10 17 -3X 10 18 Mem 3 )4 ->2£7> 444*>4. 

3-$. 44, £. 5FH £Al^ 11^. 3I4^H t.>i3.(324a-324c)7> #7| TlHM 4^4 gfe ^^51j1, n 

3 4*4 €*(44°l| H^l-fe 44 44?)7> s§7}44, 24£4 °J4 444 ^4(325-331)4 ^4t)1 

€4. £^4(PH3)-§- 444 44 44 444 4-*JS|a, #7| o|^r 4# °344 oi ^ E7 ]. lx 

10 20 -IX 10 21 44/cm 3 ($343-2-3.4, 2X 10 20 -5X 10 21 44/cm 3 )4 2444. 

44 a^Vi TFT21 Sfc = efl4 <o^4 44 *3<fl 4*11 *43jL, 44 ^3^4 TPT^-Hfe. S. 5A4 ^ 

4^4 44 4<£4 <g 4 (320-322)4 ^^7>^t)1 44. °}% 44 <£44 3= 221 $7] ^4#§- TF 
T2) LDD ^^(15a-15d)-Hl *H444. 

44-2-sL, i 5C<H1 £.4^ 44 44, #71 e)|4^J=. x.>^3(324a-324c)7> *fl44oL, Afl.sL£ efl^AK 4^3(332 
)7> ^444. 4<£# €^-(€4i H^lr ^-7>4-§"^)7> $7}SM, 31^5.^1 444 <34(33. 

3 ^ 334)4 *§4441 44. 444 *±7\ ^43 £-3.-4 4M.4(dinborane)(B2H6)tr444 44 21*11 3x 

10 20 - 3X 10 21 44/cm 3 ($?44^iMr, 5X 10 20 -lxio 21 447cm 3 )4 *-5L3. 44(333 4 334)* ^4 
4711 44. 

#71 <34(333 4 334)oflt *14 IX 10 20 -IX 10 21 44/cm 3 4 c)v] 47>5q$l44. -f-^ 6]^ # 

7| 4 ^£2) 3)^ 3h)H| *es. ^7F44 44*114 44. 444, 44 444^11 ^44 #7| n ^ 441- 44 
^p^£.s. 4434 <344 ^«344. 

44-2-S, #71 n>^=?.(332)4 *I44 -?-, 4421 44 44f"*fl ^7>4 44 ^ p^ 

4 A J4%14. In -^^(furnace annealing). ^4 SEfe %7$o] ^^o S 41 ^ 

4. 4^H1 H4^, 4 *|cl ^4 0 1 $.y]3.$ H± H/HH 55or°)H 4^14 ^-4 ^^44. 

^l^fl, 7Br4 4 44 421 #71 ^ tH7ls.4El -^714^ 5 6 1 ^-2-44. ^ °14^ 44 42I 4^7} ^4 
#71 Tfl^is. 444 >-*4 d l 44?- e, -5 ! -4, ^i4 6 l *7>4.n 4*°flfe #7l Tfl-^lz- 44- 6 -?. 4 ^#(0 
hmic contact)4 ^4°1 <H3*H7l «I14 0 14. 444, 4 A J4 ^14 44 WW 4^ ->514 ippm 44 
z)47lS.fe, O.lppm xjSS. 4444. 



#7) 444 45.4 300 nm2l -^11- 4t- #7) 7)1 o|H # 7 | 7)1 o|e ^^(335)0) /fls 

Sfe, 4f- B 14(Ai) at ^5l(Cu)5 ap ^4(2^Hl*il si<>14 50-ioo%44 444)-°s. 444^ 4#4°1 44 
S 4 &4. 44 ^^1^4 TFT(£ 5D *a)4 44 tH^s 44(314 5 315XS. 3A21 7)1 44(l9a 4 I9b°)l 
^44)4 fltfl ^71?1 444 ^1^471 fl«K, i 3A<1 ^1^ ^7] 7fl»ls »D4(2ii) 44 t)Hh "114(335 



€44 -rSii °i*i #71 7)1 <>1M »»1|44 »D)4 7-1401 37)1 -^oll-a, ni 44, 4^4 4^- 4-4 3£4 ^^(441 
t)^ ^^4 ^ 44. 6 1# S.4 "i 1;3 ll 3 l— 4^44, 4 4*Ho)] 41- 4^- ¥2fe 10 4*1 -^s.( 30 ?!*1 ^§ 
£)21 tfl44 3711- 4^ j£X\ si-^ ^-H]^ el I£4444 4444^)1 4=144. 

zl 44-5-S., £ 6A°11 £^1^. H >4 4<»l, 31 1 444^4(336)4 ^-^44. 4^^4 444 444 4^44 44 

^11 1 #44^^(336)^ 44=1^ 44, ^1*44 444 t£ 44. ^4, 400nm-1.5^m4 4 4^71- A>-g-^ ^£ 

44. 44 °11 i°)14^-, 400nm ^14 444§3- €4 -^4^°)1 800nm 4^14 44 44^-4 ^4=1^ ^1^ 4?.7> *}-%- 
44. 
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2.4, 3-100% <^±% t-frS i%7]<$x\ 300-4501C°114 1-12 a]^V§-oj. «g ^.^o] ^sJsH, ^ 
*S4?I1 34. "I ^£ "3*1-°^ %444 <ri<*ll £H 4£*H4 Cl fl4 o] ^ ±7} ^£5]^ xg^-ig 7J4(dangling bond 
)lr 44°14. <*^H 4*11 4444-ir A}-§-SKr) -§42*4 ^2). &$6\ £ t|.£. «>-§-^ 

3.4 <¥*M <tZ- 44. 

#7l 4-§- #71 all 1 ^44.<S4(336W ^^slfe 4^14 '1^4 ^£ 44. 4, 4-§- *3 

£ 200nm WHS}- ^-£4* *<S« -T- #714 ^6] ^*J£ r}£, «-H4 800nm ^4 #4 <a4^4 d l 

41 jftth 

a 4"&^3.. #7] afl 1 §-4444(336)<Hl*7 4^ ^4^2, ^ ufl^i (337-340) 35 i=-2fl°J "114(341-3 

43)4 ^444- €• 4aMH4, #71 44£ lOOnm ^Jflsl 4444, 300nm ^4 BjE)**- 444 < 4?-4 : H-4, 33 

150ran ^*1|4 3444°! gd^s. HJ-^ofl 4*11 ^43t7 3^* ^?-4 »l?-444. 

4€ 5I*d4I:°] ^ sacf. 

cf^ojL^r, 50-500nm(444 200-300nm)2l *F4|S a|) 1 sflX|Tl|| 6] £4(344)«1 $444. 4^H 

H^lfe, 300am 4444 44^4*1 #7] all 1 "1*1*1 «1W334) 0.3. *B-34. a] 3*. -£e)^c.3. 

tfl*J« -t"£ 544. S- 24 #7] afl 1 BflAimM£l2).(41)3|. ^.g- A\%.*\~^ ^£ 7Hs-^t]-. 

#71 #^.^S> 43^42] ^4 °14«1) H 2 Sfe NH 3 4 4£ -^44 7l^|» 4444 #eJ-i*Ti} ^-g. ^3J§>^. 3} 
4 S.4344. 4 ? 7 iH s)«fl 4444 <ri^ #71 all 1 ^4444(336H #7| all 1 iflAW444(34 

4)4 ^ £ 3-44 ^Jt- 6 -^ 4#44. 44 #71 ^1 1 ^4444(336)°fl $7}« 4" 

* X^S. ^-#5131, #7| 4#t"«-& <?-±% <£o\Tg -t- 



^±S., £ 6B^1 £^1^ y>i> ^-«l f ^7] ^£ -»l-f-<H^l afl 2 #^i^^^-(345)^l ^^€4. #7l -ff7l «MS^, 
*«l»l'l. e .. «>a^, BCB(^£AM#5L-Yia)-fl- a>^.^ ^ jfttj.. H-SJ, #7] ^ 2 §^<3^-(345)£- 

frfi- TFT^Il -<q«fl Tflia ^AjJfS 4 ^*>7)) t ^ ^ ^j£ij ^^4. ^71 ^s-o^ =^i=. !_ 



#71 B(<S(343W £«*V7l ^^^^ ^°l #71 ail 2 #?V€<a^-(345) #7l a)) l ^A]ifllol^ 

«K344)«| *>8« #71 ^^-(346)<^1 ^^^4. ^aHHI^, SOOnoi ^-^Sl o a^-°l%- ^^-(^^Tg-^ 
^ lwt%4 ^4^-4 Aj-71 S^^. ^^(346)A.>lAi ^Aj€4. #S -?-y.(347)-b 

°H, S. 6CH ^1, 4^1(348)6] ^aj^c|.. ^. ^AlofloflAi, 5nm5l ^ ^1^71 fl^l 

tf5.e5| 5lf-4°l ^Aj^c)-. 4^", lOOnmSl ^ EL^(349)°1 2-f 4*11 ^Aj 

€4. 



#^HH^, B ^^#^ ^|**F7l 3t> €5H -B-71 #^^.4, ?7fl ^ ^ -^7fl^ 8-96959 3L¥: 9 

-63770^1 7flA]^ -g-^-y-al a>-§-^ ^ jfttj.. ofl^tfl, FVKd^Bltf 44*), Bu-PBD(2-(4'-34 ^-l^l^)-5-( 
4" -4°H 1 d)-l > 3,4-4Al4olol.^) > a-?-^(coumarin) 6, DCM l(4-4°lAl4ii"lll€-2-i-111-6-p-4fl 
nflig oyuj^El^ [-4II-4 C, 14), TPB(Bim4 ^1^ Y44SD, ^ Nile Red* l,2-4°l€S.S.^4°fl -g-«fl^l^ <^<H 



^WH, #7| EL*(349)* ^« t^-m t 1 a|«K» t5-I S-c4. °14^- ^-f , ^ 

4 44 4 "^ °l-g-#. ^fl ^, 4a> 44#, a=fe 4^ iL^#o] ^ 5^4, 



-15- 



Unti tied. max 



#7l)-^*l -^-2001-0067183 



n 4*, 200ran4 ^« ^ i^=>o.a °lf-<H*! #7l ^(350)»1 #7l EL*(349)* 33] €4. 

«■ ^li^r, ig-igoi sisfl #3)- tlf- 53 <Jr^ 43 JfW5 "l-?- 0 !*! *W 4*. 4€*W<H #7l 9 
^% <2X} €4. 



nW^ojt, **H|Sl*^«La. #7l 4 2 ^AlHfl6)^u]. (351) ^s^o>cVDol] 2)0% %s§S]o\ 100nm4 ¥ 

9(1* 5Hr4. -8-71 * 2 sllA]«fl6l^s]-(35i)o. -g^B) EL*(349)* 2i.*.*j-£^- *t*]5L, 5$, #7l EL 

-t-(349)°1|Ai Tjj^ ^M|7|>:- ^$4. #7| ?J #Af 7|^-°- ^7fS *J#a|7|7| *|^M^r, ^a) 

€ n 4 5 4^4(4^34713.^, 4°14-&H. ^vfl4 ^£4)* ^-£6.3-4, -^71 *ll 2 siflA]Hflol^q-(3 

51)4 *344. 



-i^-jlS., 51 6C°)1 51*|€ ^31* ^« «m«Ji EL 4HS34. -S^M^I #7| ^El« ofl 

S^iELS^^lo)] flo^. $HrTFT7l-#7l S}^f ^ #7l -?* bH43£-3.*1, nfl^- £ 

■f 7>^t> «• -f-# *i*m*i*i »7i 4*11 * fiiEM ^-a* -t- sat st- TFT-t-, 

33* CMOS S|3.4 n^fl^^ TFT(205)3. a}*«4. o^H, #y] ^ ^he afl^iB|, «14 31 

■tt *1=4 41** W8 51 sis) ¥4 ^144. 34* ^*°l 3-f , d/a #«7l4 £-8- -a 

±^€S)ii7V^€^^4. 

£ -fiAl^dl ?i s. 6C^1 aj-sf ^-o|, AJ-7| n *l|g3 TFT(205)4 4M)&£ ^ "3^(355), =elltl (35 

6), LDD <3^(357) ^ U>g $9(358)* -?Hl42., #7l LDD $$(357)^ #7l 7)]°}S. ^#4(311)* **i] 
#7) TfHM 314(313)4 ^J44 r 

^4 »7l ^«f) 3L3|*Kr o)^ ^4 LDD #7l <g^«Hl<L> ^^s)7l nfl-g^t)-. >J 

71 nsfl^^ TFT(205)^ 7^, i= ^fl-S^I M ° - 7 1^ ^A^- gJJl, A«Ji^ ^4 ^SLl: ^^«B ^ ^ 

4. 44^-1, ^)-7l LDD ^^(357)-e- SlditbiS. *fc*l*W ^*fl -*7l 7))<=lS *=8^£^ 

?H^' : H^ #71 CMOS $3.$ TFT(206)^ ^^fe 7^^ ^SlolaL, 

n*BM. #71 p^lfl^ TFT(206)°11 #71 LDD "^^4 ^l^t «iLfe *«, #7l ft ^^oli cfl^ tfl^4 il^ 
^71 #71 n^^^ TFT(205)5l ^4.4 ^R>7^1 S, #7l TFT(206)-^1 #7l LDD <^?14 s<*«J ^fe- 

5d4. 



#71 ^-f- ^si- ^o)|Ai, #71 sts-t-, ^ ^7> #71 *m o$n<^<\ m^s. ±^4t- 

, 41- SlSofl «l*fl <HH 4iE. ^4 ^l\d4. ^, #71 ±+ <$?\ ^ i 51)01 ^ h§^4. a* 

, #71 JLH 71-^t.V % ^Hl- «A7> 61* ^.xL, #71 3|?.S1 #7l ifl^-g- 

TFT4 #7| #fMH-§- TFTA^H) ^ 7 |^£ TFT* #-§-^- u^al^cf. ^a) oj) lofl^ 

fe, £ 10°11 £Al^l u}ty ^o], nsfl^ TFT(207)4p^l^ TFT(208)^ a^«>l #7l 31S.S. A>-§-^1rl-. 



44>H. #71 «^*F7l fl^#7l n^ll^^ TFT^l ^-f. in 10°)] 51 Al^ ^E-§ TFT* m^*l-fe- 

S°l 4^1 «h4. £ lOofl 44 #71 LDD ^9?(901a, 901b)- 0 -] ■S^fe #7l ^|oijs ^^^-( 902 )^. f. 

Sfl #71 »| a] n ^(903)4 f^£4. #7l* ^ 4*11 <r 5Ufe #^*^ ^"l #7l ^*^H-8- TFT(20 

2)4 «««W -a^S)Stl4. #7] TFT71- #71 ^§*% ^| ^■-■Hl 4*S|fe ^-f . #71 LDD ^^*-& ol* a>o)oU a> 
7] ^^(904)*#«a*l-^- Hll^lsit-^l, »|^^ #71 3fMM-§- TFT4 ^44b#°l44. 



-16- 



Untitied.max 



*-7fl4*1 42001-0067183 



^ *=8^^fe, £ 6C<H1 £A|<a 7^7} 4^ ^, £. 1 £ 21- 44 4^4 44 44 4?1 444£ 

7«14 #7] tfl47]44 44 EL**1 ^"71 msfl *4<M 4444. 44 44 EL44 <4MJF.(^J)fe 

44*3 44 4*1 *4*fl4i 4^444, ^ 4<HK°i 44 vs^m -s-71 4*1 ?4^H Hfl^t .as.*) * 
44 <r S4. #714 44 #7] EL44 44 a>j^JL444* #4 4 44*4 444fe 444 °144 

°.34 4*34 4 S&4. 



EL44 4*444 #3. 4, 444°fi ^44 4:41 331-344 4444 4444 444 4£44t°ll 44 
*144 4*fl 444(7hs.4 fl^S|s(FPC))* 4444 44 *«44 4444. 



444, 4 44^4 $m^« DflESji^ EL £4444 724 £.74 4S44 4444, 4 44^4 ^4 

a. *1lH4^ EL fi.4444 44:4(602), 7fl4H4 7*43(603), :i4 ji 4444(601)44 3144 4i^4 7 
*S|3(604)3 74 4 4 £4- 4^44 ^444 TFT(605)4 n*fl £^ TFT34, 44-^4 7*43.(603)4 44 
44 44 44S»1I4(606)4 -*^4 7*4-3(604)4 4444 £4 4^ «114(607)44 H44 4444 544- 4 
71 -^-444 TFT(605)4 K44£ 44444 TFT(608)4 44-^4 4444 &4. 



2E4, 4*444 TFT(608)4 444(609)4 4444 514. 4 ItW 4S 7^4 34 . 44 444(6 

09)4EL4i4(610)4 4i^4 444-T1, 44444 TFT(608)4 5.444 EL 4i4(610)4 4444 44- 

44444 TFT(608)4 n^fl^^ TFT"?! 4444 EL 4:4(610)3 444 47l = 444 444444. 3^4, 44 
44444 TFT(608)-g-«.^.p*fl^^ TFT4 4444 4444 47l EL £4(610)4 444 44 = 444 44 

4434. 

FPC(611)44 #71 7*43.-14 4&4 4444 411V 4/44 44(44 44X612, 613)14, 44*44(609 
)ofl 444 34 44(614)1°1 44 £434 4*44 44. 

7<H| -f-^^ EL iAl4*l^ $51.72^ ^3fl7l- Jr. 8<^ -V-^ls)^ 5tl4. EL 5.^14^1^ 7*^?- 

(701), >11^1S-*- 7^^S(A)(707), yWH** 7 ; I-S1S.(B)(711) > 4^(706)* 3£^4. ^714 ^^r ^g- 

^44«1I 531 »1 7*^a4 *<>lfe 7*sis4 ^l«»ls^ 7*313.* S.*Hfe *<>14 ^<=14. 

471 ih^4 7*^5.(701)^1^ ^4^(702), i{| 1 A] 5*3 (703), ^^(704), ^fl 4 

S)(705)7h ^*^<H <U4. 47| 7llom4 7*S]S.(A)(707)-=11>;- 42LSa|4iE|(708), a|^b|(709), »)4( 
7io)§o] >«i?-iH &4. 7H°m4 7*2|3.(R)£ 7^1- ?Wa $14. 

=>1 ^-f, ^IHH 5il^li:El(702, 708)*^ 5 16V(^^1 iS. 10V)3 7*44^- 4 7 1" 7>4j1 6C«fl 
4X 2053 5LA|S|ol ^i^r 7?-^r 4?1 ^SRr CMOS 445)^r n^fl^^ TFT-g-^.3 ^444 

47l Alis ^|^itj4 4a>4tI1 47I «H<fl Al«^(703, 709)*4 4^(704, 7l0)*4 444^-3^ 5. 6C3 n*H 
^ TFT(205)S 3£44-fr CMOS ^37> ^444. ^7l4 ^14 4 ^3-3 7fl4^ fl««4^ 6 1^ 

^|«1E72 4* Jfl«l57i4 4£ 4* 7)1*157-^* 4* afl4-i: ^^4fe S 6 1 3L4 2 l i '14* ^ 6 14 



44<H, si3(705)- e -l ^4°fl* ^^e?4 ^^114^^*01 44?1°1 ^^44* 44ia^i^ %o] 4^ 
471 JE 104 n^^^ TFT(208)» ?-44^ CMOS^H* 444fe ^ 6 1 3444. 

4i*(706)t- £ 2»fl £a|4 ^as- 4t 4^1- °l Hll^lsl 0 ! 7^44. 
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#7l* 7i£^ i 4A 6C°fl £*14 44 TFT^ ^li£^5.*l U>H 74* ^ 5U4- £ -S*H4 

344|fe «14 #4 4^ ^ ^S)i£l 7314*1 £A]sH ^ <>] ^^s^ Al~§-*>^ 3-?4|fe 7 

*2|£ 513 Ala^^?., D/A VI**!*, ^>^7l^5., ^ -iL^-?- ^4 fcB]S|S.# 7l4#ofl i^afr 
?H 7Hr44. 31t»r "fl^*, 4*1^51*51*114 =-^51 <§3^ fl£ ^01^. 



Sth £ €<M «H 4* EL 5*13*13 S. 11A 3! S. 11BI- %S*l-<^ ^^4. o|oi] %o] £. 7 ^ £ 8°fl 

*1 4-§-4 #^4* ?!-§-44. 

eijBl h nflE^^^ /lAg-t! 71^(1 OOOXTFTM- 4^1 Bfl^l^- X^-)#<*1) 4^(1001 ), ^^3.(1002), 
*MS* ^S|5.(1003)€^- ^34 ^, ^71 4 7^3?-* W4^ 444 «I)4-t* **14 Bfl4(612) *fl4 (61 
4)» ^«fl FPC(611)44 4444 3* 3^144. 

*H, tfli§=7l*(1004)-S- ^±^r #7l 4^4, ZLi\3L JS.4 ^3^4 $7] 4^4-& °i|44b 

^51*11^44. <#7) cfl 4714(1004)^ ^SV^(^^1)(1005)^| ^Sfl ^3.^^*3 7l^:(1000)o11 ^^*V°i 

4*l^4(1006)-fr ^3*144. o]<4 ^-o] tj.o^ ^-7] ^3f|^?i(1006)ifl°1| #7lt»- EL £44 44*1 44 ^1#4?1 
.^714^ ^#£4444. 

^.-gAl^o.] 34.6)1^3-71 ;gS)-all (1005)12.4 434 1 ? °114a1t4#4-§-44. cf^Al^iiA^ o}3.^*)FLi§ ^ 
^l$f ^ rVl- ^J^S. A>-g-t ^ 5^. EL ^43 °i*1#34*1H *}-§-Sfc ^^^ofl^^r ^34*8 4 
-§-7^s|-4. ^7|*i ^T-*m 34 4^4 #si f-41- ^ditv <f- #3.4 44*114 444 3»I4. #7| 34 
*ll(1005)^r ^i^I44 214441- 444«3 £If <r &4. 



£4, 4 44°H fl°H *fl47RKl004)4 ^4^ 7l*(1000)4°H *§44 ISfl^tfUOOeWfe 3^ 

7l-i7l 4^44. 314, «lifl 71^(1004)^1 vflSj-4(#7l lgBi|^34l -334 44)°)1£- 21 1 ^ 21 24 ^srH -^^^ 
u>s). £6) ^^(1007)5* ^e-l ^^(1008)7> £ ^H-°-l , 47l ^H-^(1007)^-S.^^ ^s}yVf-4 

^ °isf «-S-*>fe 4-8-^31, #71 ^ l^(ioo8)s.^fe iBr ^1 



a*, £ HBofl m-sq. ^6], #71 471 EL ±7}s. tK 1 ^! S)-^^ ^^1^- 

. *1 tfft EL «*it(1009)* ^^^S-^i 6 1 3« EL**- ^.^-^^r r£ 9X°-^, 

^IHH iLHOift-off)^, ofl^ 1 ^, 2fl°l7-l &£t«) ol^g (laser scribing) 1 ^ <t S14. 

#71 <$-=?-(1009)*r ^^"11^(1010)<H1 €71^^^, °] ^#"11-3(1010)* #71 «$q(1009)o)l ±>%2} ^ 
#«KrTS« A>-§-Sj-ir ^-a-a^-^-T-l S^oliS^dOll)* FPC(611)«H ^#€4 * ^^l^-Hl^^r ^1 #7l 
3^r«H4i(1010)^£ ^ ^^«fl^(612) vfl^l (614)1-51 FPC(611)^1 -fr#t!: #<N^S- ^7]%4? 

m. 

#** 44 S. 11A ^ £ 11B«H FPC(611)» 51^^.7>S1 S) .-h^#i <8#* 

3£*1* t $a4. ^^°)1 ^°1, #71 EL lEAl^Alfe FPC7> 5^ 3 ?- ^#S^7> 7>^tV 4*1 £4 

4^ °HH?l=2i^ 71** tfl #7l*(FPC4 ^-44°! flfe ^4 ^44^ ^ A J4 ^8-«ls>1 34^4. 

[44 a H 2] 



* #4°W -sa«H4^ £ 3B°)1 £.4€ -724^ 41- «*1I4 4^-72# i« £ 12# ^^44. 
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aH4 34°^ £ 3B*fl 3^14 ^-7flfil $-Jr&<>l ^4*13§ o^-SHt £4^44-0- ^^0.5. tfl^l-g- °14^4 ,,11*1 

m. *r, £ 12^1 £^sH sife 44 4°i * 4^1 An *k*i ^^^^(213)^1 *)*s.^ 

o] fla, °H A^fe wfl-a^l 7 A^* t 584. 3-f<1 4«Wtr #71 afl^lsl^ TFT 7?- !F.fe 

0.4 -b-ai-4 722 f-<y«i-7ii § 7 sa4. 



Tj^ife H4 4^4-iJ 7}44^, °§43 4€sl 711^51711 44. 

3^H) 4 4aH3 724 4714 4aH 1^ 71124^44 «l-g-«H ^Tfl <r &4 £°H, -#714 

TFT 72 2^ ^4 -fi-A>4 72€4 444^ a^e 4 a] 6)| l.<q <gc§ gy» j£ 2 § 424 7 SM: # °14. 

L^li 3J 

xl^x] |AHiS ^X|e( 2^ ^ 7fl°lS$ TFT3 34 4 4?lSH 4^4 *j-$A*|V>, 4 41£ 4?14 TFT 72 

0) l 4451*] &jL S.^ TlMM^ TFT(S^^]Aii ?12EH71^ TFT)of|2 *144 7 &4. 6]^ &<4 ^i^S TF 

t^°j33 444a}44^ ^^sa4?H4. 

^itflT]^ TFTfe * 7)WS$ TFT14 47*q 44454 ^-o)^- 7 |l $4$. 7 oj^. ^3,=. 443. 4JL, o]ofl 44 
4 44°} s-aioi ^ial-g-e] ^ n fl-f 4344. 734°fl 44*1^ 4 -3*H-°-l 72* 4*H 2 ^ 4*H 3 

4 724 444*1 ^4*is 7^ m a«i4. 

[4^N 4] 

£ 3FHf 471® EL .-t£A]^ ^ 5).^ ^3 2 $1^4 TFT 5] 72-1- 4^711^1^72^- 4°~£*1 -#7) 24^4 T 

FT4 4^-4^r 34 7.-1 471^11-) 4 ^Ajoi Bfl^sife 34 a^42. 544. 125)4, ^4 4*1 7-14 

m*\^ "H^ltb 72L# ^AJ4^ 42 7^44 0 1 S-'Mlfe =- 13i &A15IC.1 ^ 44 £a| T^fl 3^(130 

1) 4 TFT(201)3 nsNl^t- ?Aj^S. 4<H ^^l^-f TFT(202)Sl /}]o] ^4 3| s^/fl i§Aj£4. 

^7lAi ^Ift ^Alofl 451 7Aj^- ^A|6)l 1 tfl^l -AJAH 3 £l 7^4 7^711 ^^1^] ^ $44^ ^ ft] 4. ^, 4 

4^1 4^^°ll Tl^flsfl.AlEll- Aj-71 TFT 72, EL^^l ^-^ ^1^*1 Si- 5 ! 71^1 ^Ajft 7 &4. 

[^aH 5] 

-i^li 14 ^el€-4(302)l- ^^4^ 7^AiA-i^. efloix-i^^ 474^1 »l-g-£4. 4S ^^4 i r 1 4-i- ^l^} 
-i:- ^7°)| cii^iAi-i:- ^a)o)i 5 o]|Ai ^^44. 

-gAH 5011 tci-si^ ai?§^ ^e)s-4-a) 4^3- ^^-4 4»1ft^ ^711-^a. ^11 ^7-130652 J:^ 71^4 71^-3: 0^4 
°i ^a^4§ a 344. 471 ^44 4*1*^1 7l^H ^ 7]^ ^^4* 4*H?l7l 414 4"«5.-H 4^4 ^ 
Aj4-8: °<f^* S-b l^Aj 4e12-4* ^^4^ 71^014. 

4714 4s ^, ^.^4^H1 a}4^ 4 B m 3*1^*1^1^1 fl* 7^14 Si^r °1 7J7, ^ 

«fl^ 444 4^#€^7fl^ 711 ^10-270363 31 2^ ^44 4*l#4^7ll^i 4 ^8-330602 2<H1 7l7fl5l<H % 

fe 71^- *1*«H ^1714 4 Si4 ^ 6 14 

24, TFTfe 4 4^^! ^^-21 4J44 4«)ft4 Til sgli-076967 :M ^AilAi°ll 7l7ilslol 7144 0 14 

H ?-Al€ ^ l A Ht 445Ai, -SaH 14 s. 1 iflx] jf. 6C4 7?-« 744 74 

<U44 4*fL> 44 4°l 4€- ^2^^ 4*1 -24ISW a^-§-4 7-£ 5U* ^°I4. 
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444 ^i*> ^ ^-a- 444 i xfl^i 444 4 4 4^ 744^ *hhmi 4 $14^ 344. 

[^H6] 

4 4*34 el £44*1* 7444 $144^ ^J-S-aasAI <>^sa aI^s. 4444 443.^444 4 : §-4 *34 4 
£ SU, 44 4444 34 "3444 7^4 ^£ si4. 

44s:i444 7^-£ »3*K:- 34 4 b 44 443.n4£7l- ^444 TFT4 iim|.*i4| o^i-sis, 44 ttj-ej- 

4S-« 44 3L £Hr 44 44i^4J:4 o^sfl ^7H<H-§- TFT4 314^444 ^44. 44 44 44444 
TFTi 4*fl EL 44.7} *H44 EL £44 $44H7> *i|444 44 ^ 01^44. 

4$ 44^434 7^4 gSffe 444*7 444 4^-^444 *|*4fe 4£ ^| ? . J£Al7> 6]f-^^4. ^, 6\ $ 

4 *|2: S4fe A)g% ^f-ofl 44 «a«fl^!4. 

444 BL ±4^ 44 ^44 llfltfl 4<^ H^if 7^1 JfljL, 44 2^*4 7Fg-44. 444, 4'7l4 
EL -**Hr 444 F.31<a4 444 4« ?.^l<a iS. 4t4 43144 Tfl^ i*]?). 4*44*1 44 5ftfe A}^-Hls(l^ 

4 4<34 £47^4 444 71* Ol jL, 444 4 21 4 74444 4 4 $14. 

[444 7] 

EL £4 4*1 U.S.^E| 44 ol^a, 444 »fl444 4*1 «iL£ 44 4^4. ^44, ^*}% 445-4 

444 3 -Hit 4444 4444 <844 =M« 7 siTfl eH 444 444 4* £4 7 &fe 444 4£44fe 

Hfl444 4-2-3-44. 444 EL £.44451 ^44^ 4444^44 x^ofl 0^5- #£>|44 444 44 

434 44. 

zi44, 4 4 4 EL £4441- £443*1 3.44^ 471447} 4*113. 4444*1 a}44*t ^44^- 44 4£ 

4 ^ 2.^i4 a>-§-^ ^ 5U* S 6 ^. ^-f , ?l£7V ael ^1 &44£ "3-** 
^34« ^ »4. ** d 14 ?l-^-4 ^4 ^4- $14^ Si* 

514. 

EL#^.^E] #^4fe ^^f-^ofl Ml ^1^4. 44A^ ^ ofo] 4«flAl^ ^ $)£7h -3^4^ 

, ^^ih«14 *7>» 4714^14. aS|4, ^ ?1^1 ^t.i -a^s)^ >§^Mlfe <H^* ^.«^14 2 >s. 

« ^^^a)4 SJ-^l ^ <^Aj-o| sa|5]t11 1 ^o|4 

»13 a «fl^Ai^ -t- saa^ -g- ^-^ofl 4^. EL SAl^i-t- 4%44tB ^Ai<H] ^4 ^44 »7ia ^#4 
^ ^ V 7H1 44 EL^iS-Jf-^ *^4fe ^4 fls.* Sfe 7l^ 7^2 $14. ^-4, * 

<H 5U4 44 44. * a E v 44 4# EL a4^4fe- ^sj^a|2i 4^1- $14. 

^4 cfl7l 51 4715 ^4-4^^1 4-8-4 4i4^4^- CMOS 434, CCD, S=*r n4 4aV4 ^ CM 

05 ^ai^ ^ EL £4=3-44 *|-&*« -^<a 444°fl *44 7l#* 4444 ^4* ^ 44. CCD 
4 ^-r 0 !]^ ^5)4 CCD71 ^^44 5Afe EL JL444°fl 44^ 4 44. 4^- 4*H5.4, EL J£4^4 
# SAi«.s.Ai SV43L $1^- 44 444 ^4 4fr°fl CCD 3ife- CMOS -a4# ^*4fe 4^44. 

^4 CH714 441- 4#4fe 44 ^4^4 *^4fe 4x°11 44 EL^4 444 44 2:444 44 
7V ^1^4-^, 44 44 EL#.« : '.5.-^4 «^4t 44 44 cfl44 444 4-4 ?.44 4 $14. 

4 4444 4Sfe 444 1 4*1 444 64 4^ -7^4^ ^444 344 4 $14. 
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444 4 4<34 44i««ll %o)x\±: ^ 7]4$H 34 £ ^>«S.^ 44£44^4*-fr 444*r £ o_jl 

3:4 5.44^41-4 ^44^41^-4 444 <r 5*4. 

[44°ii 8] 



44 EL £444-t- 44444 4^, i4e) Ai «!j4£A|;y-*| <*f a|Ht ^ 4£r 4£°fl4 S4€ "34 

°fl ^fl«f| -f^fl- 44 q-^untf. £4. Aj-y) EL £444^ H4 tf £ 4°>4* 'A*]3. 5*4. 444, 44 

EL £a144*t 444 44 444 £ A 14«11 ^ 544. tt*3.. tfl3 ^44414 TV£3.n<8 iUl*} 

«Kr 34 & 4^1 4^- EL 54445 304444(44 4 0 ^1 44)4 ^^7}^ EL £4(^, £^4 n 
BfllW EL £4444 4444 JHfe *84 £4)4 £4*5-4 <r 5*4. 



#71 EL £43*1^ 4<dig 43F44 £4, TV4^£sLn?g ^444 :&a1 ( JfrjL£X|.g- 44 ±^s) j^s.* & 

444 ?lt^«S 444*r 444 #44 £4-fc* ifHt4. 3E4 £ 4*34 44 EL £444*r 714 444 4 
4 44^4 £4*S4 A}-§-t 5*4. 



444 44 44£.fe 44.2- 7H4, 441 ?H4, atl 54(31:=44^ s>i), 4^ MH71144 4^, 44 S- 
4^44 .v-S^I 4^4 344, 2fl«4. 4<fl4 4-S-444(4-£4 34f4, *t|U! 444, ?irJ4, 
« )> iflifc ^4*11444(44, cI^cd), 1144 4^a(LD), 44* 44.fi. 4^H(DV 

D)4 44 44<M-t *H<*# *r 5*2. *H4 ^44 £4$ + 5*^ 54-i- £44fe 44 )# I- 4 5*4. 44, *tfl 
^ ^iL4444 34<i^ 4714 EL 3L444S 444fe 44 4444M1, ^ 4-frb #t|* ^^444^ 4 44 
44°W *Hr H.7H 4S-5- 444* 4-^3. 44 "fl-5-44. ^ 14A Ml 4 s. UF-^l^ 444 44 4^> 
44 «4 444 °I14 44 £444 5*4. 



£ UA«flfe =^^(2001), 44^141:(2002), fi4^-(2003) .¥_44^ EL fi47> <fl444 5*4. * 44£ 

SL44(2003)*fl 2147^44. 44 EL £4fe 4444444 4^°)1 «fi444 44 ^4. 444, 444 
EL £43 £444 ^^1* 6 -TO4443 S443 ^a.4 4/11 4 <r 5*4. 

£ UB^^ ^^1(2101), £Al2f(2102), ^.4-2- ^^4(2103), ^4^34(2104), "(144(2105), ^4^44(2 

106) ^4 ^44^ u 145. 7V°H47f °11444 44. 4 44i 4S-ELS444fe 44 S*14(2i02)^4 44 
4 4- 44. 

£ 14C<4t 4-^1(2201), ?H4-i-(2202) > *H = 44^ €^.(2203), 5.44(2204), 44^1(2205), EL 3.44 

4(2206) *^fr i44^ 31^44^ el £44 44(4-%4)7l- ^444 44. 4 4^4 44 el £^^(220 
6)«1| ai-g-7>444. 



i 14Di^=r ^•§•.^1(2301), 44 D 1I^(2302)(CD, LD, DVD *4 ^^1(2303), £A] «-( a )(2304) ( £44( 

b)(2305) ^44^ 44nM3 ^4^^44(44, dvd *fl^44)4 i444 44. s.*\ 4(a)fe ^4 
4H.* £44^^1 Af-§-4ui, 44°il £44(b)^ ^s. S-44^-* £44fe<f a>-§-^4. g- 4^ EL 5.44*1 
^- 444 5Al4(a),(b)-S4^.S. A>-g-^ ^ ^4.. y}^^^ ^4^aJ44s.^- 314 CD ^344, 7ll«g4 
*«-r44. 



£ 14E°ll-4 4--§-^l(2401), 7)-^44(2402), ^4^-44(2403), ^-4 ^4*1(2404), 5^14(2405) -^f-* £44 
4W4W ^444 °11444 44. 4 4^4 EL £444^ 44 £44(2405)^ a>^ ^ ^4. 
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J£ 14F<Hm 44*11(2501), H4"3(2502), £44(2503), 4-SU42504) 444 £44"^ 4^1 3434 °H44 
4 44. 4 444 EL £444fe 47I fi44(2503).S4 444 4 44. 

*144 a 4 44 44 4i« 444 4 44 EL 444 4444 4 444 44- EL £444£ 44444-M-* a 

44^ 44 4444 <fl£ 444 °1444 ^tfl*|.7fl 4444 44$ 3£^r 443 £JL^4ofl£. 447>¥44 

4 544. 



444 44 44 44 4414 441 CATV(444 €4444^)4 44 4444.7j3.-i- 44 444^ £4 
^^-g-^-S., 44 -§-44 4->i# £44*r4 12.4 <3 4 444 4 44. 44 EL £444* EL 44 °1 fe4 4 

44^4 444 4 5171 T^e-oii 4444 £44-^4 ^44, 4^444 ^7ii7> 4444 344^ 444 

4 444 £44* 44 47>444. 4 444 EL £4444 ft°Wfe 4^*44 ^Tfll. 4 4 nflf-o|) 

444 4 444 EL £4444 444 44 44- 44 441-4 £444 444£ 534. 444 ©|4<>| *il3-44 4 
4. 



44 el £4444 444-t- 444 4ml 4^, 44-4 --*44 4444 7>444 4/11 444 3 as £44 4t- 5 
4 44444. 444, 4?14 EL £4441- s^s. 5-4^^* £44£- £44 . °44s. 444 4iL 444, 4*1, 4 
tfl^ 444 afe 44 £4-2.444 £444 4444 444* 471 EL £444* s4 4444 444J£4 44 
44s 444 ol 444* 44-2.3. 4t11 4* 44-?-3 4*44* 54 44444. 

£ 15A4-* 444 44471- «4I444 21*4, 4 444 444* 444(2601), iL4iL 444(2602), icii. <y 
34(2603), £44(2604), *4 ^44 (2605), ^4s ?H4(2606)# 3E44S 5A4. 4 444 EL £444* 
471 .tt4 4(2604)^.4 444 4 44. 44 £44(2604)* 444 4444 444 *4^4 £44* 44 0.3. 
471 $413 4444 44*4# 4^-44 4 44. 



£ 15B4* 4*4(2701), £*14(2702), 44 ^44(2703).(2704)# i44^ 44 i4i447> <*H4°1 4 
4. 4- 444 EL £*144fe 44 5.44(2702)3.4 444 4 $14. 4 44*114 34<Hl*r 44 44 444 
44<S4 4- 6 ?- -^-444 sa^-4. 4 4|S^4 44 ^.4-2.4-^- ^471-44^ ^€-44. 44 £44(2702) 
444«4<1 44 S-4-S4 i444 44 44^41- 4^44 4 4.-2-, 4 54 ^4 4s^4 44 J^4^4 7^ 
4 4444. 



414 a4 

444 44 44, 4 44-8: 2.-5 444 4S4 ^44 44 44#4 4444 444 4 $14. 4- 4444 44- 4 
4^ 444 1 44 444 74 t 1 ^!- 44S-4 44444 4 444 4^ EL fi.4444 4444 444 4 44 



4 444 4^4, EL JHE4444 4^444 4^444 ^45 444 4 4 Sis, 444 444 3. ^sls. i£4 
ttXlr ELS4444 4^4^ 54 71-444. H4, 4 444 SS44fe 4^-444 ?i44 444 4sl| 444 
4444 444444 4444 444 4^4 444s $(4. H4 4- 444 EL 33L4444 44^44444 
4^444 4444 4^4 4 4s, 444 4444444 4 44. 444. 4 444 4^4 s«f)4^ 44 
4 £44 4 SHr 444 EL £4444 4^4 4 44. J£4. 4 444- 44 4 44 44 EL £444* £44s. 
4 4444 5.444 44434 fc4 444 44 444 4^4 4 44. 



(57) 344 ^4 
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3441. 

TFT, 47l TFT°t] ^71^5. *M Q± 44 £ W $}± 444 44-2-34 4«14fe EL 44 4«14*7 

4?1 uflH^A tfl4 aflAlSl 2 4?1 <J|EJH. uflE^>.. 7]#4°}| afl-g^l Zl-Zj-fi) S^S] 4£4°fl tfl-g-tj-fe 

^ofl z]-zv aj^sl^ 21-444 4»14 4147)44 £44fe 34 43 ASL 4£- EL 3*144 
344 2. 

TFT, 47] TFTi #7]*] A.sL 434 ^± ^ <£ <$7] %± 4^4 44.2-34 7-^1 EL A£§ 44 T«14& 

44^] Sj-ihiH HfltE)fe ^E]H DflE^^ 7|^-3}; 

4*1 ^H]* 71^] ufl*J: «H*l£j3. ^71 ^EjU. cflE^i 7l44°fl Z}-Z|-<q S^S) ^^ofl ifl44fc 

fl*H 44 "fl^l^m 4444 4«14 3)47144 244:a, 

47] BflE^i 7144 47] 4ijB] « nflS^ 7l4°fl 44=H± 47l lJ|*7l44*Wfc «3fl ^4*1 ^S)^ 5 

^AS. 4t- EL 5*14*1 . 

3443. 

TFT, 471 TFTi 471^1 A3. 47] 4^ 4=1- A3*] 4*14^ EL Aihfi- 44 4«14^ 

44*1 4^**1 sfi^s]^ u nflc^^ 7144; 

47| "^Ej W i4|2«l<& 7 |^61| t|)^: B p]S| t||^7|44 Xth*^, 
471 tflf7l^, 

47| ui|Bsji 7|44°11 y H14 44^1 n±H -TWHl 44 31444 41 l «)|*is|-b 4444; 

471 HQS. "Ds^i 71 44^1 u fl^4 4^1 44 3)44h ^ 2 4|*H ufl*^^ 4^2) %q ^-v}^ 
43 A3 4-b EL 5*14*1. 

344 4. 

TFT, 471 TFT°11 4713 A3 <=j«4 4^ #4 ^ 4"'l 4^ 444 44AS4 4*1 4fe EL Ai-fi- 44 -?*»14fe 
44*1 4^%°1 Hfi^S)-^ en^JL «1)J=.4^- 7144; 

471 «!ElJi nn^i 71^6)1 BB^l5lfe.til47l44 

471 DHH^i 7144 471 «|e| h. nuss^ 7|4°)1 443^ 47| m47l44°Hl^ 431 ^4°l 

471 Cfl47l4^r, 

471 uUH^^. 7l44°H »HS« 44^1 4=£3 -T-^4°fl 44 4S-4-i:- 4 1 *1*H «l)^sl-t- 4444; 

471 m» °fls«li 7144*11 «Dt4 4£°)1 44444^ ^ 2 ^1*H Hfl^lvi^ 44s] 4^1 ^r]# 4»14^ ^4 
4^8 Ail 4-c EL X^14^1. 

444 5. 
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* W 5a«H^, ^71 £3 ^e)^ IM-fc ¥^3^ 3^ *W.£S EL 3*1^*1. 

*lli*<Ml 5a<H^, WM: €24 9 «-fi-« -Ms. ^sit- Wis *K:- EL £a|=8*1. 
3?* 8. 

*H2*j-«fi 5a»H, *Hfr^& &&4« ihfr« ^ls ^ AS *R? EL 

fl^W, >8-7l *H-^ €2*1* tMI-« <r*|3- tM§3^ 5!* *R; EL 3£a]**|. 

^¥*J- 10. 

3j-?*J- 11. 

*HM 5a°H, -*7l EL o] ^.7| o}^6\^ Urt** EL 
**|. 

42*J-i flo^, ^71 EL iir -iBH -B-71 #^JL °]*<H*1 **** 3L«-«K± 3* JH8-2-3- 8fe EL 3*1 
13. 

*«3^M ja°H, ^71 EL AAfe #5]t^ E}<a£l -S-71 3L^S}*r 3* f 'SlS *Rr EL 5*1 

14. 

XflWI &°H, #7| EL Adh-t -12]^ -fj-7| °|-f-<H*l i^SRr <LJL *Rr EL £A| 

^*o V 15. 
16. 
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^-7-^17. 

4^ EL 3LAl#*l«- StWt tf*} #*i. 
18. 

*ll4#°)l 4& EL £AR>*11- 34 #4 

$^19. 

TFT, -~t TFT°I1 ^7l^AS. %± #4 ^ -1 44i #^M- -g-^^S-A^ -^-b^K: EL Jlig- 44 ~t 4<r 

3 4^-I4 nl^i 7i#* ^#4^- ^4; 
tfl*7|4#ofl 4444 ^4^ ^4; 

#7] U)|^7|^Vofl --r-2)<U 4*^H B|-5).£ n}) ^-7| inWHH ig^^l ^ 7 | e«B] U. cflESji 7 |^£j 

4 4^13 ^44 f-^5|£^. i^i #7l 444£ #7l tfl*j=7)4£ #7l H uJe^ 7 ] 
^<H1 444fe ¥3 3- M^4*r 43 °-s5. EL .#44*1 ^^"S. 

^^20. 

TFT, n TFT°fl «7l^.f..?. 4^ 44 ^ ZL Sfcfc 444 £4<>.3>| 44SKr EL 44 44<SKr 4<r 

si sh£t-°| ull^s] t- ^ w. «ll£*^ 7|^-|- ^#4t- *34; 

tfl47]4#4| t^sl $«| «B]e ^44fe 

#71 tfi^W) 44°1H 44* #7l rfl^l^ofl 4 A J4 #71 444*1 #71 9^2* vflE^ 7l4#3 

4 4^1^ ^44 ^3^4 44 #71 lfl^7l4#°11 ^#4 #71 ^3 4.34 #71 ^±1 nflE^ 714 

#21 4^*4 44 *3*1^4. S4*fl *l#4 #71 4444 4«14*r #71 tH^7]*fr #71 H, "flS^ 7 ] ^ofl 
44*Rr XWfe 34 43 AS. 4£r EL 5>1#^1 *ll£44 

^T L1 8-21. 

*ll204i floW, 43i*l|« 444 ^l7> #7l «3 lelS.7i 4434 ^ EL J£A]^1 ^aiJJ-ig. 

444 22. 

71119%H SHI, #71 «J|is)u. iflsiji yl^i). -#y] «!43i 1S^i 7l4<i 4434 ifl^yl^>olo|fe ^ 
Ti^l %#34 5l4 4#-°-iiL 44 EL A£>l4*l 2)l2i44 

344 23. 

*H204°fl fl°H, #71 ^ElH njE^i 7143-4 ^-71 °JjE];B nflE^^ y^af ^-^5)^ 4^71 ^>«H t± * 

7i°l ^#s]t- ^ias. «K:- el jlaI^i xiiinj-«a. 
^T 1 ^- 24. 

»ll9#i floW. Si** #71 aW^ojg.^ A>4^J=. ^ is. ^ EL SAl^l 

25. 
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*20*«H Si<H^1, tU£*m thfrfc <^*|7} #71 iSJ-a- *->8.2l3. «Hr EL JL^l^l af^lT 

^T^" 26. 

afll9%H| E}-<y <q -fj-7l ^-7} el A}-§-S|i=. *%±3. *}^r EL SApJ- 

*1 412^ . 

^ -7^ 27. 

*U20^°fl 9X°\^, t*<3^ -fi-71 £4M -*7l EL Tg^SLS.^ A>-g-s|^. 3£ s^og. ^ EL SAltf 

^t 1 ^ 28. 

^-71 ^ tf^ofl ^l^jjLJL -ft^El^ l}^ SL±fy 

AJ-71 ^ 1 7^1 tfl^^H Bfl^lSlal, Y^^Hr Cfl*j:7l^-3l>; 

W 4 1 7l^2f ^71 lfl^7l#A}oH HflxlS)^- ^-g. S-^AJL EL SAl^l. 

29. 

*)128*^1 fl^W, Aj-7] 44^1 ^3*1 -3-^ nj-tq- ^^l^ElS $4. ^ °. RL .^1^*1. 

3 TO 30. 

^28^i floH, Aj-71 A]^f>£ Aj-71 ^^A>ol ^ ^st^r 3* ^ *3. Sfc EL Ha]^]. 

^TO 31. 

*)1 1 7|^?H1 "IS^i ^tflS. afi'gs)^- upr^! ^ 

A^7l ^ £7] 3) 0.5. t}^ fi.±$; 

<#7] 4 1 7)#1} -$7] fllf7|f4^Hl Hfi^l=m <W$* 2£^*Kr 51* ^iLsL ^ EL 
^TO V 32. 

*l)31^i ja°H, z|-z^ e^i^i SthSKf 3* #3 .0.5. S}t: EL 2*1=8"^ . 

3 TO 33. 

*fl31%H| $]l°H, Aj-71 ^71 3}£ ^.q-A>°l^ EL 
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